EXPLOITATION OF WASTE HYDROLYSATE FROM POULTRY INDUSTRY FOR
GROWTH OF MICROORGANISMS WITH POTENTIAL OF CARBONATE
PRECIPITATION
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Introduction

The continuous rise in atmospheric carbon dioxide levels, which is a primary driver of climate change according to the Paris Climate Agreement (Kelemen et al., 2015). Currently, it is estimated that
approximately 40 GtCO,/year of cumulative carbon dioxide (CO,) is being released into the atmosphere (IPCC Report 2018, https://www.ipcc.ch/sr15/). To mitigate this carbon footprint, one approach is
to recycle and repurpose waste from various industries. The global annual production of solid waste is estimated to be around 7-9 billion tonnes, with an increasing trend each year. Within the European
Union (EU), construction and demolition waste alone accounts for over a third of the total waste generated. Microbiological calcite precipitation (MICP) technology, also known as bio-concrete (Song et al.,
2022), offers a viable solution to recycle waste and reduce the carbon footprint and energy consumption. This innovative technology employs microorganisms to create a composite material.

MICP has immense potential for recycling solid waste from diverse industries such as construction, mining, metallurgy, and manufacturing. It can significantly diminish the carbon footprint, as the concrete
industry is responsible for up to 8% of total anthropogenic CO, emissions. However, the application of MICP is predominantly confined to laboratory conditions due to the high costs associated with
commercial nutrient media required for bacterial growth. To address this issue, one cost-reducing strategy involves replacing the conventional nutrient media with waste hydrolysates rich in peptides and
nutrients, such as those derived from the poultry industry. In this study, we explored the use of feather hydrolysate as a substitute cultivation medium for the ureolytic bacterium Sporosarcina pasteurii
DSM 33. This bacterium acts a crucial role in the formation of calcium carbonate crystals through MICP. By employing feather hydrolysate, we aimed to investigate the potential for calcium carbonate
crystal formation.
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A - The initial amount of wet raw feather material was 90 g/L (31.9 g of dry feather /L).
B - The initial amount of wet raw feather material was 70 g/L (24.9 g of dry feather g/L).

Conclusions

Animal by-products - high variability of reusing — feather hydrolysates source of nutrients for bacterial growth (Stiborova et al., 2016);
other sources of Ca?* - egg shells
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- possible use as a nutrients in MICP proces utilizing Sporosarcina pasteurii DSM 33
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» Feather hydrolysates as a source of nutrients fulfil the concept of recycling and circular economy
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